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Children with speech sound disorders (SSDs) exhibit marked weakness with accurate production
of age-appropriate speech sounds (Lewis et al., 2006). For some of these children, the etiology
of the SSD is clear (e.g., cleft palate, a genetic syndrome, or hearing loss). For others, the cause
of their aberrant speech development is unknown; this type of SSD is “functional.” Functional
SSDs may eventually remediate after a course of treatment, but may also persist into adolescence
or event adulthood (Felsenfeld et al., 1994). Regardless of the outcome, the underlying construct
that contributes to this disorder remains elusive. The extant literature is comprised of two primary
categorical constructs used to explain functional speech sound disorders: language-based deficits
and motor-based deficits. Undeniably, all speech productions are both linguistic (speech sounds,
meanings of words, syntax of context, etc.) and motoric (the muscle movement of the speech
articulators—lips, tongue, jaw, soft palate, etc.) in nature. However, there are certainly competing
theories that suggest language (Raitano et al., 2004; Sutherland and Gillon, 2005; Lewis et al., 2006;
Preston and Edwards, 2007; Anthony et al., 2011) or motor (Webster et al., 2005; Newmeyer et al.,
2007; Peter and Stoel-Gammon, 2008; Visscher et al., 2010; Redle et al., 2015) to be the predominant
causal mechanism for persistent deficits in speech production abilities. I argue that the relation
between motoric and linguistic ability is likely complimentary, rather than starkly categorical.
Although on some levels, the distinction between these two constructs may seem trivial, it is
clinically prudent to consider. Presently, many school districts across the country deny services to
children who have “just” articulation (i.e., motor-based) impairments. Interestingly, even children
with “just” an articulation impairment have been reported to experience academic difficulties, even
once the child has remediated the speech production error (Raitano et al., 2004; Farquharson,
2012, 2015). Specifically, difficulties with reading, spelling, and phonological awareness persist
often throughout schooling. Studies have supported that adults with a history of speech sound
disorders have more often repeated a grade in school than adults with no history. Interestingly,
some children with SSD who have spelling difficulties exhibit similar error patterns within their
spelling as they do in their speech (e.g., substitution of a particular phoneme, such that a word
like “rain” may be spelled “wain”). Such reports would suggest that speech sound disorders are not
strictly motoric in nature. However, as a field, we remain unclear on the extent to which motoric
deficits contribute to SSDs and the relationship between language ability and motoric ability. That
is, although the speech articulators are not independently achieving correct placement for age-
appropriate speech sounds, it is often the case that the child is able to correctlymove the articulators,
but does not do so in connected speech. Some research indicates that this discrepancy is related to
phonological representations, or the process by which linguistic/phonological information is stored
within memory.
Phonological representations may be difficult to access for children with speech sound
disorders due to underlying linguistic or cognitive deficits (Larrivee and Catts, 1999; Sutherland
and Gillon, 2005; Farquharson, 2012, 2015). The development of phonological representations
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requires specification of phonological details as well as
organization of the segments of a word (Swan and Goswami,
1997). For children who have phonological weaknesses, such
as those with speech sound disorders and/or dyslexia these
representations do not develop properly. As a result, activities
that require repeated access to these representations—reading,
speaking, spelling—are difficult or impossible (Sutherland
and Gillon, 2005; Preston and Edwards, 2007). Phonological
forms that are more complex, have more syllables, or are less
familiar will be particularly difficult. This is educationally
relevant because children encounter substantial amounts of
new vocabulary as they progress through school. For children
with speech sound disorders, their ability to access, store, and
use those words is circumscribed by their phonological deficits.
However, there is a separate body of work that has provided
substantial evidence that children with speech sound disorders
exhibit motoric weaknesses.
Motor ability has been measured in children with speech
sound disorders and has examined oral motor, fine motor,
and gross motor abilities. For instance, Peter and Stoel-
Gammon reported central timing deficits in children with
SSD, as evidenced by weaknesses in non-word repetition,
clapping imitation, and paced tapping. However, in that
study, the researchers examined language skills but did not
report them or use them for covariates in analyses. As
such, the contribution of language, especially to non-word
repetition skills, is not considered. Recently, Redle et al.
(2015) reported neuroimaging and behavioral data examining
the motoric abilities of children with SSDs. Their results
revealed that children with SSDs exhibited weaker oral and fine
motor skills compared to typically developing peers. Similar
to other investigations of children with SSDs (Farquharson,
2012, 2015), Redle and colleagues found that persistent SSD
group performed within the average range for language
and cognitive skills, but still significantly differ from their
peers. This was strong evidence to support a motoric deficit
in children with an otherwise functional SSD. One caveat
to this study is that the researchers gathered information
regarding the children’s classroom performance via parent
survey. It would be interesting to gather these data directly
from the classroom teacher and examine how the child is
truly performing academically. It remains unclear how these
“subclinical” linguistic and cognitive deficits interact with the
motoric weaknesses.
In my opinion, it is very likely that language and motor
have an intricate relationship in terms of speech production.
For instance, a young child who exhibits difficulty with speech
sound production due to motor-based deficits may eventually
persist with the speech sound production errors as a result
of eventual language deficits. That is, the motor deficits may
have “snow-balled” into language deficits after repeated incorrect
production of meaningful linguistic units. Over time, those
incorrect productions may result in incorrect phonological
representations—this causes difficulties with language and
literacy-based skills. Certainly, this particular scenario needs
empirical support. However, from my perspective, this seems to
be a logical and plausible explanation of the relation between
language and motor for children with speech sound disorders.
Collectively, research supports that children with SSDs
perform below their typically developing peers on measures
requiring linguistic and motoric output. Thus, it is possible that
the contributions of motor and language to speech production
are not disparate, but are dynamically complimentary (see Nip
et al., 2009; Iverson, 2010, for reviews). To date, there is not one
comprehensive investigation of both of these constructs within
the same population of children with SSDs. Such a study would
substantiate the relationship between language and motor and
potentially ascertain the direction of said relationship.
In conclusion, it is evident that future work is necessary
to better conceptualize the underlying mechanisms related to
speech sound disorders—theoretical or otherwise. Such work will
help to improve the quality of both assessment and treatment
of this population of children. Further, it is hoped that this
line of work will provide policy-makers and administrators
with the evidence necessary to make appropriate decisions
regarding service provision. It is unjust to regard any form of
communication impairment as “just” a deficit that a child should
deal with for life.
ACKNOWLEDGMENTS
The author is grateful to Dr. Sherine Tambyraja and Beau Bevens
who both provided valuable feedback to original versions of this
manuscript.
REFERENCES
Anthony, J. L., Aghara, R. G., Dunkelberger, M. J., Anthony, T. L., Williams, J. M.,
and Zhang, Z. (2011). What factors place children with speech sound disorders
at risk for reading problems? Am. J. Speech Lang. Pathol. 20, 146–160. doi:
10.1044/1058-0360(2011/10-0053)
Farquharson, K. (2012). Working Memory Processes in Children with and
Without Persistent Speech Sound Disorders. Unpublished doctoral dissertation,
University of Nebraska-Lincoln, Lincoln, NE.
Farquharson, K. (2015). After dismissal: examining the language, literacy, and
cognitive skills of children with remediated speech sound disorders. Perspect.
Sch. Based Issues 6, 50–59. doi: 10.1044/sbi16.2.50
Felsenfeld, S., Broen, P. A., and McGue, M. (1994). A 28-year follow-up
of adults with a history of moderate phonological disorder: educational
and occupational results. J. Speech Hear. Res. 37, 1341–1353. doi: 10.1044/
jshr.3706.1341
Iverson, J. M. (2010). Developing language in a developing body: the relationship
between motor development and language development. J. Child Lang. 37,
229–261. doi: 10.1017/S0305000909990432
Larrivee, L., and Catts, H. W. (1999). Early reading achievement in children with
expressive phonological disorders. Am. Speech Lang. Hear. Assoc. 8, 118–128.
doi: 10.1044/1058-0360.0802.118
Lewis, B. A., Freebairn, L. A., Hansen, A. J., Stein, C. M., Shriberg, L. D., Iyengar, S.
K., et al. (2006). Dimensions of early speech sound disorders: a factor analytic
study. J. Commun. Disord. 39, 139–157. doi: 10.1016/j.jcomdis.2005.11.003
Newmeyer, A. J., Grether, S., and Grasha, C. (2007). Fine motor function and
oral-motor skills in preschool-age children with speech sound disorders. Clin.
Pediatr. 46, 604–611. doi: 10.1177/0009922807299545
Frontiers in Psychology | www.frontiersin.org 2 November 2015 | Volume 6 | Article 1708
Farquharson Speech sound disorders: language or motor?
Nip, I. S., Green, J. R., and Marx, D. B. (2009). Early speech motor development:
cognitive and linguistic considerations. J. Commun. Disord. 42, 286–298. doi:
10.1016/j.jcomdis.2009.03.008
Peter, B., and Stoel-Gammon, C. (2008). Central timing deficits in subtypes
of primary speech disorders. Clin. Linguist. Phon. 22, 171–198. doi:
10.1080/02699200701799825
Preston, J. L., and Edwards, M. L. (2007). Phonological processing
skills of adolescents with residual speech sound errors. Lang.
Speech Hear. Serv. Sch. 38, 297–308. doi: 10.1044/0161-1461
(2007/032)
Raitano, N. A., Pennington, B. F., Tunick, R. A., Boada, R., and Shriberg, L. D.
(2004). Pre-literacy skills of subgroups of children with speech sound disorders.
J. Child Psychol. Psychiatry 45, 821–835. doi: 10.1111/j.1469-7610.2004.
00275.x
Redle, E., Vannest, J., Maloney, T., Tsevat, R. K., Eikenberry, S., Lewis, B.,
et al. (2015). Functional MRI evidence for fine motor praxis dysfunction
in children with persistent speech disorders. Brain Res. 15, 47–56. doi:
10.1016/j.brainres.2014.11.047
Sutherland, D., and Gillon, G. (2005). Assessment of phonological representations
in children with speech impairment. Lang. Speech Hear. Serv. Sch. 36, 294–307.
doi: 10.1044/0161-1461(2005/030)
Swan, D., and Goswami, U. (1997). Phonological awareness deficits in
developmental dyslexia and the phonological representations hypothesis.
J. Exp. Child Psychol. 66, 18–41. doi: 10.1006/jecp.1997.2375
Visscher, C., Houwen, S., Moolenaar, B., Lyons, J., Scherder, E. J., and Hartman,
E. (2010). Motor proficiency of 6- to 9-year-old children with speech and
language problems.Dev.Med. Child Neurol. 52, e254–e258. doi: 10.1111/j.1469-
8749.2010.03774.x
Webster, R. I., Majnemer, A., Platt, R.W., and Shevell, M. I. (2005). Motor function
at school age in children with a preschool diagnosis of developmental language
impairment. J. Pediatr. 146, 80–85. doi: 10.1016/j.jpeds.2004.09.005
Conflict of Interest Statement: The author declares that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2015 Farquharson. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) or licensor
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.
Frontiers in Psychology | www.frontiersin.org 3 November 2015 | Volume 6 | Article 1708
